Introduction
Eccrine spiradenoma (ES) is a rare benign adnexal neoplasm first described by Kersting and Helwig [1] in 1956. It has been historically described as a tumor with eccrine differentiation, although it is currently considered as an apocrine process [2, 3] .
The majority of ES presentations are solitary. ES mostly occurs in patients aged between 15 and 35 years, with nearly equal incidence in both males and females.
The presence of concomitant cylindroma, trichoepithelioma, and spiradenoma should promptly suspect a diagnosis of Brooke-Spiegler Syndrome (BSS) [2, 4] . BSS is a rare autosomal dominant disorder characterized by a predisposition for the devel-opment of multiple adnexal neoplasms. Although the exact etiology is unknown, mutations or loss of heterozygosity in the cylindromatosis (CYLD) gene (16q12-q1) are identified in the majority of the cases [5, 6] .
Malignant ES, or spiradenocarcinoma, is exceedingly rare but quite aggressive. It generally arises from long-standing benign ES [4, 7, 8] . Dabska et al. [9] first described spiradenocarcinoma in 1972 and only ∼150 cases of malignant transformation are reported in the literature [10] .
ES usually appears as a small, painful, grey-to-pink nodule on the upper half of the body. Multiple ES is an extremely rare presentation comprising less than 2% of all cases and appears to be predominant among women.
The designation "giant eccrine spiradenoma" was first introduced by Lauret et al. [11] in 1977. Later, the name "giant vascular eccrine spiradenoma" (GVES) was introduced in 1986 by Cotton et al. [12] guished by a large size (>2 cm) and histopathologically by a marked vascularity [13, 14] .
Histological findings of ES may present as tumors arranged in sheets, cords, or islands. Tumor cells are strongly basophilic. Sometimes, lymphocyte infiltration and abundant telangiectasia are detected in the tumor area. Both ES and dermal cylindroma are adnexal tumors. They are closely related and share many morphological features. Occasionally, the histological results demonstrate hybrid tumors with spiradenomatous and cylindromatous components within the same biopsy [4, 10] .
Considering the rarity of multiple giant ES in the current literature, the authors report this case to increase awareness and help establish the most appropriate approach in managing the disease in terms of physical examination, histological findings, and treatment [2] .
Treatments for ES have not yet been routinely established. The gold standard is surgical excision with reported low rates of recurrence for both benign and malignant ES [2, 3] .
Reconstruction after removal of oncologic lesions in the head and neck regions remains a surgical challenge. The repair of skin defects poses a significant problem for many clinicians, especially when the lesions are aesthetically intolerable, painful, and increasing in size or number [15] .
The purpose of this case report is to present our reconstructive protocol after the surgical resection of multiple giant adnexal tumors in a young female patient. This case highlights the need to develop and establish an integrated surgical protocol for the treatment of this kind of tumors to achieve satisfying aesthetic results and radical oncological resection. The work is compliant with the SCARE Guidelines [16] .
Presentation of case
In March 2012, an 18-year-old female patient with multiple swellings in the head and neck regions ( Fig. 1) was admitted to the Department of Plastic Surgery. History records revealed that the patient developed lesions at the age of 4 years, which then gradually progressed with increasing pain and burning sensation. She did not have other comorbidities. The patient presented with severe psychological trauma, which had a negative impact on her social life and education.
Local examination revealed multiple papulo-nodular swellings measuring between 5 cm × 8 cm and up to 10 cm × 20 cm in size with cerebriform aspect, soft consistency, and bleeding after minimal trauma. Lesions were tender, firm, and fixed to the skin. Major lesions were located on the scalp, frontal, neck, occipitotemporal, and retroauricular regions, with multiple smaller lesions located at the nuchal and laterocervical regions. Regional adenopathy was not present. Magnetic resonance imaging (MRI) confirmed that lesions were confined to the skin with no involvement of deeper structures.
During the same period, multiple biopsies, each measuring 1.6 cm × 0.8 cm × 2 cm, were collected. Histological analysis diagnosed benign adnexal neoplasm with ES, trichoepithelioma, and cylindroma. On the basis of the clinical findings and histopathological examination, the patient was diagnosed with BSS (Fig. 2) . A staged wide excision was planned, and reconstruction of the scalp, face, and neck defects was considered.
The patient underwent a four-step surgical protocol.
1 The first surgical step consisted in a partial excision of scalp lesions and contextual insertion of three 50 ml tissue expanders under the muscle layer of the frontal region and under the galea aponeurotica of the scalp. Vacuum drainages were positioned. Expanders were filled with normal saline (50 ml each one) at 1 week intervals. After 3 months, tissue expanders were removed and the lesion was partially excised at the same time. Two advancement flaps were mobilized for reconstruction. 2 The second surgical step was performed in May 2013, after 1 year from the first intervention, with insertion of two 100 ml rectangular tissue expanders under the scalp (Fig. 3) . Fulfilled expanders were removed after 3 months, and the residual lesion was completely excised. Local flaps were used to cover the residual defect, and lifting of the right eyebrow was performed. 3 The third surgical procedure was performed 2 years later, in December 2015. Surgical debulking of occipitotemporal and retroauricular lesions was completed. Primary reconstruction with Integra ® Dermal Regeneration Template was made. After 4 weeks, the outer silicone layer of Integra ® was removed and a thin (1 mm) split-thickness skin graft from the internal thigh was used for definitive coverage.
4 The last step included the excision of further frontal and laterocervical lesions. Additionally, multiple tumors of the occipital region were removed.
All procedures were successful, and the patient underwent an uneventful course. After more than 6 years of follow-up, no recurrence was observed. The patient experienced a highly improved quality of life and reported an increase in overall self-confidence and social interaction capabilities (Fig. 4) .
Discussion
BSS is a rare autosomal dominant disease, with tumors arising from the adnexa of the skin. Although benign in most instances, the tumors are prone to arise in the craniofacial region, thereby causing to the patient a great deal of practical and aesthetic discomfort with local pain, hemorrhage, local infections, and, in some cases, even chronic anemia [17] . Furthermore, there is a potential risk of the cylindroma turning malignant and becoming cylindrocarcinoma, particularly in the case of multiple scalp cylindromas, thereby strengthening the indication for surgical treatment [10] .
To date, different therapeutic approaches have been implemented. However, surgical excision remains the gold standard with the lowest rate of relapse compared to dermabrasion, electrodessication, cryotherapy, radiotherapy, argon, and CO 2 lasers [18] . Fig. 3 . Second surgical step. The patient was treated with two 100 ml rectangle tissue expanders on the scalp, which were completely expanded after 3 months.
Scalp reconstruction after tumor excision may include any of the following techniques: secondary or primary closure, advancement, rotational or transpositional flaps, tissue expansion, locoregional or free flaps, and split-thickness or full-thickness skin graft [15, 19] . The choice depends on the anatomic side, patient-related factors, and experience of the operator.
Owing to the well-vascularized nature of the cylindroma tumors, there is a high risk of perioperative and postoperative bleeding. We chose a safe integrated strategy with sequential reconstructive steps considering the combination of tissue expanders, dermal regeneration template, and split-thickness skin grafts and local flaps to reduce life-threatening conditions such as excessive bleeding, prolonged operating time, infection, or skin necrosis.
Reconstruction of the cephalic extremity in this particular case represented a challenge for the plastic surgeon. However, the use of different techniques allowed a synergistic action obtaining more favorable results than using a single technique, with overall reduction in complication rate.
Our protocol presents further advantages like the ability to preserve color consistency and hair-bearing areas, improved vascularization of the local tissue due to skin expansion, and the possibility of subsequent reconstruction. Some disadvantages included frequent sessions, strict follow-up, discomfort, and temporary deformity due to the refilling of expanders. Nevertheless, the surgical strategy chosen and the excellent aesthetic outcomes achieved in the absence of complications and life-threatening conditions resulted in a general improvement of patient self-esteem and quality of life.
Conclusions
ES is a dermal tumor of the sweat glands and its etiology is not fully understood. ES may present de novo or congenitally with different clinical presentations [20] . A prompt diagnosis and early treatment is very important owing to the potential malignant transformation, especially in the case of multiple or symptomatic lesions. Although extremely rare, malignant ES can be lethal if undiagnosed and left untreated. Treatment for ES is not well established; however, several studies [3, 18] recommend surgical excision as the best therapeutic approach with low rates of recurrence.
This complex clinical case demonstrates that our integrated approach led to excellent results, as evidenced by photographic documentation, with benefit to patient quality of life and no recurrence. The correct preoperative planning and the various reconstructive techniques allowed us to achieve an excellent result in the absence of complications.
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